Eight families have been identified with cleft lip, with or without cleft palate (CL/ P), inherited in an apparently autosomal dominant manner. Transforming growth factor-alpha (TGFA) has been tested as a candidate gene for clefting in these families. Negative lod scores were generated in an autosomal dominant model with 80% penetrance (Z = -3-152 at 0= 0-05 and Z = -2-49 at 0 = 0-05 with only affected subjects scored). After testing with a reduced penetrance of 28%, less negative lod scores were generated (Z = -0-157 at 0 = 0-00), but there was still no evidence of linkage. An autosomal recessive model with a penetrance of 35% was also tested. Regardless of the model used there was little evidence of linkage between TGFA and the CL/P phenotype, which is in contrast to the previously published findings of an association between TGFA and CL/P in unrelated subjects.
The incidence of CL/P in the general population is between 1 in 700 and 1 in 1000 live births. However, after the birth of a child with isolated CL/P, the empirical recurrence risk is about 1 in 25, although the risk varies depending on the severity of the cleft. The appreciable increase in risk suggests that genetic factors contribute to the development of this malformation. ' In 1986, Chung et afi reanalysed published Danish pedigree data and proposed a gene of major effect for CL/P. In this study, the model of best fit was the action of a major gene, with autosomal recessive inheritance modified by additional genetic or environmental factors or both. In an attempt to identify this major gene, Ardinger et aP carried out an association study using various growth factors and growth factor receptors as candidate genes. A significant association was found between CL/P and restriction fragment length polymorphisms at the TGFA locus. The confirmation of this association in two 
Discussion
There have been various models proposed for the inheritance of CL/P. One of these models postulates a major gene locus with autosomal recessive inheritance2 while another favours autosomal dominant inheritance.6 However, the ability to test these models using genetic markers is made difficult by the infrequency of large, multigeneration families affected with non-syndromic CL/P. DNA was available from eight families with a pattern of clefting most consistent with an autosomal dominant mode of inheritance. Four families (1, 2, 5, and 7) had affected Table 2 Lod scores for two point linkage of CL/P and TGFA, autosomal dominant model, penetrance =80%. Table 4 Lod scores for two point linkage of CL/P and TGFA, autosomal recessive model, penetrance 35%. For the linkage analysis based on an autosomal dominant model, the penetrance was set at 80% as this best reflected the level of nonpenetrance observed in our families. Crossovers in five out of seven informative families were found and the final lod score of Z = -3-152 at 0 = 0-00 indicates that TGFA is not closely linked to the clefting phenotype in these families.
In family 1 In family 3, all four children in generation II inherited the same chromosome from both parents although only two are affected, whereas in family 6 affected subject 11.5 passed the same allele on to her affected and unaffected child. The pedigrees were also analysed using the same gene frequency and reduced penetrance The results from the three linkage analyses performed on our families all indicate a lack of linkage between TGFA and the CL/P phenotype. Although the autosomal recessive model generated a slightly positive lod score at 0=0 00, and the autosomal dominant model with reduced penetrance a weakly positive lod score at 0 = 0 2, these results are not indicative of TGFA being the gene of major effect causing CL/P in these families. It is possible that CL/P is genetically heterogeneous making it difficult to prove linkage by pooling families. Two families had positive lod scores; family 2 with Z = 0 903 at 0 = 0 00 in the autosomal dominant model with 80% penetrance, and family 3 with Z= 0-772 at 0 = 0 00 in the autosomal dominant model with 28%. However, in the other five informative families there was definite recombination.
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